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(54) LIQUID CRYSTAL DISPLAY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a liquid crystal 
display device wherein an effect due to an electrode 
disposed at an actiacent pixel is excluded to the utmost 
and quality deterioration of an display image can be 
prevented. 

SOLUTION: In the liquid crystal display device, a chiral 
nematic liquid crystal is held between a substrate 1 1 
provided with comb-teeth shaped electrodes 1 2a and 
1 2b for generating a lateral electric field E1 for every 
pixel and a substrate 21 provided with a flat face 
electrode 22, and display is performed by utilizing 
selective reflection of the liquid crystal/ Voltages having 
the same polarity are applied to an electrode 12a of a 
pixel A and an electrode 12a of a pixel B acijacent to 
each other to prevent the generation of a lateral electric 
field at a boundary part. A guard electrode held in a 
ground potential may be provided between electrodes 
adjacent to each other, or the interval between 
electrodes adjacent to each other may be set longer 
than the interval between electrodes within a pixel. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The liquid crystal display characterized by containing the electrode of a couple with 
which it is pinched between the substrate of a couple, and this substrate, has the liquid crystal 
layer which shows the cholesteric phase which constitutes two or more pixels arranged in the 
shape of a matrix, and the ctenidiurrHike electrode prepared in one [ at least ] substrate, and is 
arranged at the boundary section of the pixel which adjoins said ctenidium-like electrode, and 
the electrical potential difference of like-pole nature is impressed. 

[Claim 2] The liquid crystal display characterized by preparing the guard electrodes for being 
pinched between the substrate of a couple, and this substrate, having the liquid crystal layer 
which shows the cholesteric phase which constitutes two or more pixels arranged in the shape 
of a matrix, and the ctenidium-like electrode prepared in one [ at least ] substrate, and 
impressing ground potential to the boundary section with the contiguity pixel of said ctenidium- 
like electrode. 

[Claim 3] The liquid crystal display characterized by to be set up spacing between electrodes 
which is pinched between the substrate of a couple, and this substrate, is equipped with the 
liquid-crystal layer which shows the cholesteric phase which constitutes two or more pixels 
arranged in the shape of a matrix, and the ctenidium-like electrode prepared in one [ at least ] 
substrate, and is located in the boundary section with the contiguity pixel of said ctenidium-like 
electrode widely than spacing between electrodes located in a pixel. 

[Claim 4] Claim 1 characterized by preparing said ctenidium-like electrode in one substrate, and 
preparing the electrode also in the substrate of another side, a liquid crystal display according to 
claim 2 or 3. 

[Claim 5] Claim 1 characterized by said liquid crystal layer consisting of liquid crystal which has 
memory nature, a liquid crystal display according to claim 2 or 3. 



[Translation done.] 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of. this translation. 

"I.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the liquid crystal display which pinches a liquid 
crystal display and the liquid crystal in which a cholesteric phase is shown, and displays between 
the substrates of a couple especially using the selective reflection of this liquid crystal. 
[0002] 

[Description of the Prior Art] Conventionally, the chiral nematic liquid crystal in which 
cholesteric liquid Crystal and a cholesteric-liquid-crystal phase are shown is pinched between 
the substrates of a couple, parallel horizontal electric field are impressed to a substrate side, and 
the liquid crystal display which displays by changing the condition of liquid crystal is proposed 
(for example, refer to JP.7-120792.A and JP,2001-83485,A). There is also an example which 
superimposes vertical electric field at the time of impression of horizontal electric field (refer to 
JP,2001-100256,A).. 

[0003] By the way, in the conventional liquid crystal display using the liquid crystal in which the 
cholesteric phase which the condition of liquid crystal is changed and displays an image by 
impression of horizontal electric field is shown, in order to generate horizontal electric field 
independently for every pixel, the electrode arranged at one [ at least ] substrate was made into 
the shape of a ctenidium. Although horizontal electric field occurred when it made this 
ctenidium-like inter-electrode produce the potential difference, horizontal electric field occurred 
also into the boundary part with a contiguity pixel under the effect of the electrode arranged at 
the contiguity, pixel at this time, and the trouble of spoiling the quality of a display image was 
produced. 

[0004] Then, the object of this invention eliminates the effect from the electrode arranged at the 
contiguity pixel as much as possible, and is to offer the liquid crystal display which can prevent 
quality degradation of a display image. 
[0005] 

[The configuration, an operation, and effectiveness] of invention In order to attain the above 
object, the liquid crystal display concerning the 1st invention The liquid crystal layer which 
shows the cholesteric phase which constitutes two or more pixels which were pinched between 
the substrate of a couple, and this substrate and have been arranged in the shape of a matrix, It 
is characterized by containing the electrode of a couple with which it has the ctenidium-like 
electrode prepared in one [ at least ] substrate, and is arranged at the boundary section of the 
pixel which adjoins said ctenidium-like electrode, and the electrical potential difference of like- 
pole nature is impressed. 

[0006] The liquid crystal display concerning the 2nd invention is pinched between the substrate 
of a couple, and this substrate, is equipped with the liquid crystal layer which shows the 
cholesteric phase which constitutes two or more pixels arranged in the shape of a matrix, and 
the ctenidium-like electrode prepared in one [ at least ] substrate, and is characterized by 
preparing the guard electrodes for impressing ground potential to the boundary section with the 
contiguity pixel of said ctenidium-like electrode. 

[0007] The liquid crystal layer which shows the cholesteric phase which constitutes two or more 
pixels which the liquid crystal display concerning the 3rd invention was pinched between the 
substrate of a couple, and this substrate, and have been arranged in the shape of a matrix, It has 
the ctenidium-like electrode prepared in one [ at least ] substrate, and spacing between 
electrodes located in the boundary section with the contiguity pixel of said ctenidium-like 
electrode is characterized by being set up more widely than spacing between electrodes located 
in a pixel. 

[0008] Generally, if the liquid crystal in which a cholesteric phase is shown changes in the 
direction in which the direction of electric field and the helical shaft cross at right angles if a 
dielectric constant anisotropy is in forward liquid crystal and a dielectric constant anisotropy is 
in negative liquid crystal when a predetermined electrical potential difference is impressed, the 
helical shaft changes in the direction parallel to the direction of electric field. In this case, to a 
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substrate side, by the perpendicular direction or generating electric field selectively in parallel, 
helical shafts are a perpendicular direction and changing horizontally and maintaining a 
cholesteric phase mostly to a substrate, set each pixel as a planar condition or a focal conic 
condition, and liquid crystal displays an image. 

[0009] If shown in the liquid crystal display concerning the 1st invention, since the electrical 
potential difference of like-pole nature is impressed to the ctenidiunrHike electrode arranged at 
the boundary section of the adjoining pixel, the effect from the electrode which horizontal 
electric field do not occur in the boundary section with a contiguity pixel, and is arranged at the 
contiguity pixel is eliminated, and quality degradation of a display image can be prevented. 
[0010] If shown in the liquid crystal display concerning the 2nd invention, since it prepares guard 
electrodes in the boundary section with the contiguity pixel of a ctenidiunrHike electrode and 
was made to impress ground potential to these guard electrodes, only weak horizontal electric 
field are generated in the boundary section with a contiguity pixel, but quality degradation of a 
display image can be prevented. 

[001 1] If shown in the liquid crystal display concerning the 3rd invention, since spacing between 
electrodes located in the boundary section with the contiguity pixel of a ctenidiunrHike electrode 
is set up more widely than spacing between electrodes located in a pixel, only weak horizontal 
electric field are generated in the boundary section with a contiguity pixel, but quality 
degradation of a display image can be prevented. 

[0012] In the liquid crystal display concerning said 1st, 2nd, and 3rd invention, by preparing a 
ctenidiunrHike electrode in one substrate and preparing an electrode also in the substrate of 
another side, vertical electric field can be generated and a display can be switched combining the 
horizontal electric field by the ctenidiunrHike electrode among both substrates. Furthermore, if 
the liquid crystal which has memory nature as said liquid crystal layer is used, power-saving can 
be attained and it will become a thing suitable for a personal digital assistant. 
[0013] 

[Embodiment of the Invention] Hereafter, the operation gestalt of the liquid crystal display 

concerning this invention is explained with reference to an accompanying drawing. 

[0014] (An actuation principle, drawing 1 , 2 reference) The liquid crystal display concerning this 

invention displays based on various actuation principles, and explains an in-every-direction 

electric-field change method and an IPS (In-Plane-Switching) method as the typical actuation 

principle. 

[0015] An in-every-direction electric-field change method is equipped with a means to impress 
the means and horizontal electric field which impress vertical electric field, is not with solution 
Lycium chinense thoroughly about torsion of the liquid crystal (it represents with a chiral 
nematic liquid crystal hereafter) in which a cholesteric phase is shown by both switch, and are 
almost vertical and a thing which displays by making it change to parallel mostly to a substrate 
preferably at a predetermined include angle to a substrate about the helical shaft. 
[001 6] A chiral nematic liquid crystal is obtained by adding the chiral material of the specified 
quantity to a nematic liquid crystal. As shown in drawing 1 (A), generally as for this chiral 
nematic liquid crystal, the rod-like liquid crystal molecule shows nothing and a cholesteric phase 
for the distorted array. When light carried out incidence to this liquid crystal and light carries out 
incidence from an parallel direction to a helical shaft, selective reflection of the light of the 
wavelength shown by lambda=np is carried out (planar condition). Here, lambda is the distance (it 
is hereafter described as a spiral pitch) in which wavelength and n can twist the average 
refractive index of a liquid crystal molecule, and p has twisted 360 degrees of liquid crystal 
molecules. On the other hand, light is scattered about when light carries out incidence from a 
vertical direction to a helical shaft (focal conic condition). When the selective reflection 
wavelength in a planar condition is set as the light field, dispersion in the focal conic condition 
becomes weak, and penetrates incident light substantially. A display is performed using this 
selective reflection and dispersion (transparency). In addition, the cholesteric phase of liquid 
crystal is shown also like drawing 1 (B). 

[0017] By the way, although the liquid crystal molecule is cylindrical, it has the anisotropy from 
which a refractive index and a dielectric constant differ in the longitudinal direction (major axis) 
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and a direction (minor axis) vertical to it. A dielectric constant anisotropy calls liquid crystal with 
larger refractive index and dielectric constant of the direction of a nruyor axis of a liquid crystal 
molecule than them of the direction of a minor axis forward liquid crystal. If a dielectric constant 
anisotropy impresses an electrical potential difference high enough to forward liquid crystal, 
torsion will be cleared, and it moves so that the major axis (shaft with a large dielectric constant) 
of a liquid crystal molecule may be suitable in the direction parallel to the direction of electric 
field. A threshold exists in the electrical potential difference which this torsion solves, and this 
threshold voltage is set to Vh. 

[0018] Moreover, if an electrical potential difference lower than said threshold voltage Vh is 
impressed to liquid crystal, liquid crystal will move so that there may be nothing with solution 
Lycium chinense about torsion and a helical shaft may be suitable in the vertical direction to the 
direction of electric field. A threshold exists also in the electrical potential difference to which 
this helical shaft is moved, and this threshold voltage is set to Vf. 

[0019] The relation of such threshold voltage Vh and Vf is VKVh. Moreover, even if it impresses 
an electrical potential difference lower than threshold voltage Vf to liquid crystal, a liquid crystal 
molecule does not move, namely, helical shaft orientations do not change. 

[0020] On the other hand, a dielectric constant anisotropy calls liquid crystal with the dielectric 
constant of the direction of a major axis smaller than that of the direction of a minor axis 
negative liquid crystal more greatly [ the refractive index of the direction of a m^jor axis of a 
liquid crystal molecule ] than that of the direction of a minor axis. If a dielectric constant 
anisotropy impresses an electrical potential difference high enough to negative liquid crystal, 
there will be nothing with solution Lycium chinense about torsion, and a helical shaft will turn to 
the direction of electric field at random not related. This phenomenon is called dynamic 
scattering. A threshold exists in the electrical potential difference to which this phenomenon 
happens, and threshold voltage is set to Vd. 

[0021] Moreover, if an electrical potential difference lower than said threshold voltage Vd is 
impressed to liquid crystal, liquid crystal will move so that there may be nothing with solution 
Lycium chinense about torsion and a helical shaft may be suitable in the parallel direction to the 
direction of electric field. A threshold exists also in the electrical potential difference to which 
this helical shaft is moved, and this threshold voltage is set to ****. 

[0022] The relation of such threshold voltage Vd and **** is ****<Vd. Moreover, even if it 
impresses an electrical potential difference lower than threshold voltage **** to liquid crystal, a 
liquid crystal molecule does not move, namely, helical shaft orientations do not change. 
[0023] On the other hand, an IPS method is a method which displays by impressing parallel 
horizontal electric field to a substrate, and has the following gestalten as an example. That is, as 
shown in drawing 2 (A), the dielectric constant anisotropy which adjusted the spiral pitch p so 
that wavelength lambda might be set to about 350nm pinches the forward chiral nematic liquid 
crystal between a substrate 1 1 and 21. Although a planar condition with a helical shaft vertical to 
a substrate side is held in the condition of not impressing an electrical potential difference 
between electrode 12a and 12b, since it is short, wavelength lambda is not viewed but that of 
selective reflection light is in a non-display condition. 

[0024] Here, if the horizontal electric field E1 are generated between electrode 12a and 12b as 
shown in drawing 2 (B), according to field strength (electrical potential difference), as for liquid 
crystal, a spiral pitch (amount in which a spiral is undone) will change. For example, if the spiral 
pitch p is controlled so that wavelength lambda is set to 470nm, selective reflection of the blue 
light will be carried out, if it controls to 550nm, selective reflection of the green light will be 
carried out, and if it controls to 660nm, selective reflection of the red light will be carried but. At 
the time (superimposed on vertical electric field at this time) of no electrical-potential- 
difference impressing, there are also selective reflection and a gestalt which displays by 
considering as transparency at the time of electrical-potential-difference impression besides 
this. 

[0025] (Refer to the 1st operation gestalt. drawing 3 - drawing 5 ) The liquid crystal display 
component 1 which is the 1st operation gestalt As shown in drawing 3 and drawing 4 , Electrodes 
12a and 12b and the orientation control film 14 which were arranged on a flat-surface location 
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which is mutually different in the lower substrate 1 1 are prepared. An electrode 22 and the 
orientation control film 24 are formed in the upper substrate 21, and it consists of a 
configuration which pinched the substrate 1 1 and the chiral nematic liquid crystal prepared as 
chiral material was added to a nematic liquid crystal and a room temperature showed a 
cholesteric phase to it among 21. Moreover, guard electrodes 15 are formed in the boundary 
section of the acljoining pixel, and these guard electrodes 15 are held at ground potential. 
[0026] In addition, in drawing 3 , the pixels A and B which acjjoin among many pixels are shown, 
and it simplifies, although actual arrangement is carried out by a large number, and Electrodes 
12a and 12b are illustrating only two. Moreover, drawing 4 shows the electrode configuration near 
[ adjoining / two ] a pixel superficially and typically. In drawing 4 , it is illustrating so that four 
electrodes per pixel may be included. 

[0027] As liquid crystal, if a room temperature shows a cholesteric phase, various things can be 
used. Typically, chiral material is added to a nematic liquid crystal, and the chiral nematic liquid 
crystal in which the cholesteric-liquid-crystal phase was shown at the room temperature is 
used. The addition of chiral material can be used as 8 - 45% of the weight of the cholesteric- 
liquid-crystal constituent whole [ for example, ]. the dielectric constant anisotropy of a liquid 
crystal constituent — positive/negative — you may be which thing. 

[0028] Various things, such as plastic films, such as glass, polyether sulfone (PES), polyethylene 
terephthalate (PET), and a polycarbonate (PC), can be used for the ingredient of substrates 1 1 
and 21. A lightweight and thin thing is desirable. Transparent electrode ingredients, such as ITO 
and IZO, can be used for the ingredient of electrodes 12a, 12b, 15, and 22, and it may use non- 
transparent electrode ingredients, such as aluminum and Cu, for the electrodes 12a, 12b, and 15 
of the bottom substrate 11. Electrodes 12a and 12b may be arranged to two steps through an 
insulator layer 13 (refer to drawing 6 ). The orientation control film 14 is formed so that 
electrodes 12a, 12b, 15, and 22 may be covered. An insulator layer 13 and the orientation control 
film 14 can use a well-known ingredient conventionally. 

[0029] In addition, as shown also in drawing 4 . Electrodes 12a and 12b are electrodes of the 
shape of a ctenidium which extended in the direction which intersects perpendicularly with the 
space of drawing 3 , and arranged by turns to the longitudinal direction of space, and has been 
arranged at it. Guard electrodes 15 are also arranged at Electrodes 12a and 12b and parallel. An 
electrode 22 may be an electrode which extends in the longitudinal direction of drawing 3 which 
has the width of face for at least 1 pixel, and may be a whole surface electrode which covers the 
whole image display side. 

[0030] in order [ furthermore, ] to hold the gap between a substrate 1 1 and 21 uniformly and 
uniformly — the need — responding — the particle for spacers to between a substrate 1 1 and 
21 — the resin structure of the shape of pillar-shaped or a wall is arranged. Moreover, the 
optical absorption layer which absorbs the light is prepared in the rear face of the lower 
substrate 1 1 . A light absorption function may be given to substrate 1 1 the very thing. 
[0031] Moreover, it is desirable to prepare a sealant in the perimeter of substrates 1 1 and 21, 
and to close liquid crystal between substrates. In addition, although the rubbing processing to 
the orientation control film 14 is theoretically unnecessary, rubbing processing (for example, ten 
or less rubbing consistency) that a consistency is low, and partial rubbing processing are 
performed, and you may make it raise the reflection factor in the planar condition of liquid 
crystal. Orientation control film 14 the very thing may be omitted. 

[0032] Here, the ingredient of the liquid crystal panel actually manufactured by this invention 
persons and a fabrication process are explained briefly. 

[0033] First, the ITO film was formed in the substrate 1 1 which consists of a polycarbonate film, 
and patterning of the electrodes 12a, 12b, and 15 was carried out by the photolithography 
method, the orientation control film 14 — : made from JSR — it formed by flexographic printing 
using 2022. On the other hand, the ITO film was formed in the substrate 21 which consists of a 
polycarbonate film, and the electrode 22 was formed by the photolithography method, the 
orientation control film 24 — : made from JSR — it formed by flexographic printing using 2022. 
[0034] Said substrates 1 1 and 21 were stuck on the condition of having pinched the liquid 
crystal constituent and the gap attachment component. In order to prevent that substrate 
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spacing becomes narrow, the spherical spacer was used for the gap attachment component, in 
order to prevent that substrate spacing spreads, the adhesives of an urethane system were 
used, and the pillar-shaped resin structure of height [ a little ] higher than the diameter of a 
spacer has been arranged in the shape of a grid. Moreover, the periphery section of a substrate 
was closed by the sealant. In addition, the spacer used the thing of the particle size doubled with 
the dimension of a eel gap. 

[0035] Moreover, said liquid crystal constituent has the property (memory nature) which can 
maintain a planar condition, a focal conic condition, and the condition that both were 
intermingled, in the state of no electrical-potential-difference impressing. 

[0036] When it drives so that the electrical-potential-difference difference more than Vf may be 
produced lower among electrode prepared in substrate 11 side if it was in chiral nematic liquid 
crystal which has forward dielectric constant anisotropy in liquid crystal display component 1 
which consists of above configuration 12a, and 12b than Vh, as it is shown in drawing 3 (A), the 
horizontal electric field E1 parallel to a substrate side occur, and it is suitable in the direction 
where the helical shaft of liquid crystal is almost vertical to a substrate side. That is, liquid 
crystal will be in a planar condition and the selective reflection of predetermined wavelength will 
produce it. 

[0037] If it drives so that the electrical-potential-difference difference more than Vf may be 
produced between electrode 12a and/or 12b, and an electrode 22 on the other hand lower than 
Vh, vertical electric field vertical to a substrate side will occur, and the helical shaft of liquid 
crystal will be suitable in the direction parallel to a substrate side. That is, liquid crystal will be in 
a focal conic condition, and will penetrate light. 

[0038] Moreover, it will be in a sense and focal conic condition in the direction where liquid 
crystal 16 has a helical shaft parallel to a substrate side as [ show / in drawing 3 (B) / when it 
drives so that the electrical-potential-difference difference more than **** may be produced 
lower among electrode 12a and 12b than Vd, in order to move so that the helical shaft may be 
parallel to the direction of electric field, if it is in the chiral nematic liquid crystal which has a 
negative dielectric constant anisotropy ]. If it drives so that the electrical-potential-difference 
difference more than **** may be produced between electrode 12a and/or 12b, and an 
electrode 22 on the other hand lower than Vd, liquid crystal 16 will be in the sense and a planar 
condition in the direction where a helical shaft is almost vertical to a substrate side (refer to 
pixel [ of drawing 3 (B) ] B). 

[0039] If it is in a **** 1 operation gestalt, the guard electrodes 15 of ground potential are 
formed in the boundary section with the contiguity pixels A and B. When choosing Pixels A and B 
as a focal conic condition to the chiral nematic liquid crystal which has a negative dielectric 
constant anisotropy, as shown in drawing 3 (A), a polar electrical potential difference different, 
respectively is impressed to each electrode 12a and electrode 12b of Pixels A and B, and the 
horizontal electric field E1 are generated. In this case, since the guard electrodes 15 prepared in 
the boundary section of Pixels A and B are dropped on the gland, only weak horizontal electric- 
field ET which does not change the condition of liquid crystal to the boundary section is 
generated, and the grace of a display image does not deteriorate. 

[0040] Moreover, when choosing Pixel A as a focal conic condition after impressing a once 
different polar electrical potential difference between the electrodes 1 2a and 1 2b of each pixels 
A and B, and an electrode 22 and choosing Pixels A and B as a planar condition, a polar 
electrical potential difference which is different in the electrodes 12a and 12b of Pixel A is 
impressed, and the horizontal electric field E1 are generated (refer to drawing 3 (B)). In this case, 
although horizontal electric-field ET occurs between electrode 12b and guard electrodes 15 in 
the boundary section of Pixels A and B, this horizontal electric-field E1' does not change liquid 
crystal to a focal conic condition, and the grace of a display image does not deteriorate [ weak ]. 

[0041] In addition, although spacing of guard electrodes 15 and the electrodes 12a and 12b of 
the pixel which adjoins guard electrodes 15 is illustrated in drawing 3 and drawing 4 equally to 
spacing between electrode 12a in each pixel, and 12b, this can be set as arbitration. For example, 
as shown in drawing 5 , it is also possible to make the former smaller than the latter. In this case, 
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the field between pixels can be made smaller. When the former is made larger than the latter, the 
horizontal electric field generated more to the field between pixels can be weakened. 
[0042] (Refer to the 2nd operation gestalt, drawing 6 , and drawing 7 ) As shown in drawing 6 and 
drawing 7 , fundamentally, the liquid crystal display component 2 which is the 2nd operation 
gestalt has the same configuration as said 1st operation gestalt, and is manufactured with the 
same ingredient. Moreover, the method of driving the chiral nematic liquid crystal which has a 
forward or negative dielectric constant anisotropy is the same as that of the 1st operation 
gestalt. Therefore, in drawing 6 and drawing 7 which show a **** 2 operation gestalt, the same 
sign as drawing 3 is given to the same member as the 1 st operation gestalt, and the overlapping 
explanation is omitted. 

[0043] In a **** 2 operation gestalt, in order to omit said guard electrodes 15 and to attain the 
same object, to the electrode located in the boundary section of the acjjoining pixel, the 
electrical potential difference of like-pole nature is impressed. As shown in drawing 6 , 
specifically, electrode 12a to which the same electrical potential difference is impressed is 
arranged at the boundary section of the adjoining pixels A and B, respectively. Moreover, as 
shown in drawing 7 , the electrode with which the electrical potential difference of like-pole 
nature is impressed also to the boundary section with the pixel which adjoins the opposite hand 
of Pixels A and B is arranged. 

[0044] If it is in a **** 2 operation gestalt, when choosing Pixels A and B as a focal conic 
condition, for example to the chiral nematic liquid crystal which has a negative dielectric 
constant anisotropy, as shown in drawing 6 , the electrical potential difference of like-pole 
nature is impressed to electrode 12a which impresses a polar electrical potential difference 
different, respectively to each electrode 12a and electrode 12b of Pixels A and B, and is located 
in the boundary section, and the horizontal electric field E1 are generated. In this case, electric 
field do not occur in the boundary section of Pixels A and B, and the grace of e display image 
does not deteriorate. 

[0045] In addition, although spacing of electrode 12a between the acijoining pixels is illustrated in 
drawing 6 equally to spacing between electrode 12a in each pixel, and 12b, this can be set as 
arbitration. When the former is especially made smaller than the latter, the field between pixels 
can be made smaller. Anyway, with a **** 2 operation gestalt, it is easily producible only by 
changing the configuration of an electrode pattern. 

[0046] (Refer to the 3rd operation gestalt, drawing 8 , and drawing 9 ) As shown in drawing 8 and 
drawing 9 , fundamentally, the liquid crystal display component 3 which is the 3rd operation 
gestalt has the same configuration as said 1 st operation gestalt, and is manufactured with the 
same ingredient. Moreover, the method of driving the chiral nematic liquid crystal which has a 
forward or negative dielectric constant anisotropy is the same as that of the 1st operation 
gestalt. Therefore, in drawing 8 and drawing 9 which show a **** 3 operation gestalt, the same 
sign as drawing 3 is given to the same member as the 1st operation gestalt, and the overlapping 
explanation is omitted. 

[0047] In the **** 3 operation gestalt, in order to omit said guard electrodes 15 and to attain 
the same object, the spacing S1 electrode 12a located in the boundary section with the adjoining 
pixels A and B and between 12b was set up more widely than the spacing S2 each electrode 12a 
located in Pixels A and B, and between 12b. 

[0048] If it is in a **** 3 operation gestalt, when choosing Pixels A and B as a focal conic 
condition, for example to the chiral nematic liquid crystal which has a negative dielectric 
constant anisotropy, as shown in drawing 8 , a polar electrical potential difference different, 
respectively is impressed to each electrode 12a and 12b of Pixels A and B, and the horizontal 
electric field E1 are generated. In this case, since the spacing S1 of the electrodes 12b and 12a 
prepared in the boundary section of Pixels A and B is large, only weak horizontal electric-field 
EV which does not change the condition of liquid crystal to the boundary section is generated, 
and the grace of a display image does not deteriorate. Moreover, with a **** 3 operation gestalt, 
it is easily producible only by changing the configuration of an electrode pattern. 
[0049] In addition, in said 1st, 2nd, and 3rd operation gestalt, although the condition that 
degradation of the image grace generated in the boundary section of Pixels A and B was 
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prevented was explained about the chiral nematic liquid crystal which has a negative dielectric 
constant anisotropy, degradation of the image grace in the boundary section is fundamentally 
prevented by the same phenomenon also about the chiral nematic liquid crystal which has a 
forward dielectric constant anisotropy. 

[0050] (Refer to the example of an electrode configuration for passive-matrix actuation, the 
actuation approach, and drawing 10 ) Here, in said each operation gestalt, the example of 1 
configuration of electrodes 12a, 12b, and 22 prepared in substrates 11 and 21 is collectively 
shown and explained to be drawing 10 about the actuation approach. 

[0051] Scan electrode 12a prepared in the substrate 11 is formed as a ctenidiumHike electrode 
with the detailed die length corresponding to the magnitude of one side of 1 pixeirand signal- 
electrode 12b is formed as a detailed ctenidiumHike electrode by which the group division was 
carried out corresponding to the magnitude of the 1 -pixel other sides. The reset electrode 22 
prepared in the substrate 21 is formed as a whole surface electrode corresponding to an image 
display field. 

[0052] In addition, the insulator layer 1 3 is formed between scan electrode 1 2a and signal- 
electrode 12b, and he is trying to prevent both short circuit in drawing 10 . Therefore, although 
Electrodes 12a and 12b are in the location shifted a little in the vertical direction, since an 
insulator layer 13 is dramatically thin, both do not interfere as what exists in a flat surface 
mostly. 

[0053] The reset electrode 22 is connected to the scan signal / reset-signal actuation circuit 27 
through the contact lines 25 and 26. Scan electrode 12a is also connected to this scan signal / 
reset-signal actuation circuit 27. Moreover, signal-electrode 1 2b is connected to the data signal 
actuation circuit 29. 

[0054] If it is aimed at the chiral nematic liquid crystal which has a forward dielectric constant 
anisotropy when newly writing in a display, or when updating, the electrical-potential-difference 
difference more than Vf will be first produced between scan electrode 12a and the reset 
electrode 22 lower than Vh. Now, the liquid crystal of the sense and all pixels is reset by the 
focal conic condition in the direction where the helical shaft of liquid crystal is parallel to a 
substrate side. 

[0055] Next, the electrical-potential-difference difference more than Vf is produced between 
scan electrode 12a and signal-electrode 12b to the pixel which writes in an image lower than Vh. 
Only the liquid crystal of a pixel with which the sense and an electrical potential difference were 
impressed now in the direction where the helical shaft of liquid crystal is almost vertical to a 
substrate side changes to a planar condition. This image write-in actuation is based on the 
passive-matrix actuation method which gives a pulse signal based on image data to signal- 
electrode 12b, choosing scan electrode 12a of one line at a time. 

[0056] When aimed at the chiral nematic liquid crystal which has a negative dielectric constant 
anisotropy on the other hand, the electrical-potential-difference difference more than **** is 
first produced between scan electrode 1 2a and the reset electrode 22 lower than Vd, and the 
liquid crystal of all pixels is reset in the planar condition. Then, the electrical-potential- 
difference difference more than **** will be produced between scan electrode 12a and signal- 
electrode 12b lower than Vd, and the liquid crystal of an every predetermined pixel of one line 
will be set to the focal conic condition along with scan electrode 12a. 

[0057] Here, in the 1st operation gestalt. guard electrodes 15 are formed between the pixels 
located in a line on each scan electrode. Moreover, in the 2nd operation gestalt, it is arranged so 
that scan electrode 12a may face the adjoining field of the pixel located in a line on each scan 
electrode. Furthermore, in the 3rd operation gestalt the electrode spacing in the adjoining field 
of the pixel located in a line on each scan electrode is set up more greatly than spacing of scan 
electrode 12a and signal-electrode 12b in a pixel. Thus, the horizontal electric field produced to 
the field between pixels are made small. 

[0058] In addition, in passive-matrix actuation, the electrical potential difference (cross talk 
electrical potential difference) supplied from an actuation circuit also to the pixel (liquid crystal) 
used as the object for actuation is impressed. However, if this cross talk electrical potential 
difference is stopped lower than threshold voltage Vf and ****. the condition of liquid crystal will 
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not change. 

[0059] By the way, in the example of an electrode configuration shown in drawing 10 , scan 
electrode 12a can also be driven by the division reset method changed in two or more [ of a 
pixel / per every line ], or the direction aiming at a helical shaft after resetting two or more lines 
simultaneously besides driving by the package reset method mentioned above. Moreover, it can 
drive also by the individual actuation method which sets the helical shaft in the direction of the 
object for every pixel, without making it reset. 

[0060] (Many modes of electric-field grant) The electric field given in order to change the helical 
shaft orientations of liquid crystal can adjust a direction and reinforcement by controlling the 
potential impressed to an electrode. Although said operation gestalt showed the electrode of 3 
pole configurations made to generate the horizontal electric field E1 and vertical electric field, an 
electrode configuration employable as a liquid crystal display concerning this invention is not 
limited to three poles. For example, two substrates 1 1 shown in drawing 3 -5 are made to 
counter, and it considers as a liquid crystal cell, and is good also as 4 pole configurations by 
Electrodes 12a and 12b. 

[0061] Moreover, if it is in the IPS method shown in drawing 2 , Electrodes 12a and 12b are 
formed only on a substrate 1 1 , and the configuration which does not form an electrode is 
adopted as a substrate 21. The electrode for superimposing vertical electric field at the time of 
horizontal electric-field impression may be prepared in the substrate 21. 

[0062] (Other operation gestalten) in addition, the liquid crystal display concerning this invention 
is not limited to said each operation gestalt, within the limits of the summary, can be boiled 
variously and can be changed. 

[0063] It can constitute from what was constituted from one layer of the display device shown 
with said each operation gestalt especially as a display, a thing (full color display) which carried 
out the laminating of the display device which performs each selective reflection of R, G, and B 
to three layers, or a thing which carried out the laminating of the display device which performs 
selective reflection of the wavelength of arbitration to two-layer. Furthermore, the internal 
configuration of an actuation circuit and its combination are arbitrary. 
[0064] Moreover, although the liquid crystal display component of a passive-matrix mold is 
mentioned as the example with said operation gestalt, also in the liquid crystal display 
component of the active-matrix mold which has a switching element (for example. TFT:Thin Film 
Transistor and TFD:Thin Film Diode) for every pixel, this invention is applicable. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The explanatory view showing the principle of operation of liquid crystal. 
[Drawing 2] The explanatory view showing the principle of operation of the liquid crystal by the 
IPS method. 

[Drawing 3] With the sectional view showing the liquid crystal display component which is the 1 st 
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operation gestalt, (A) shows the case where (B) chose Pixel A as the focal conic condition, and 
Pixel B is chosen as a planar condition, when Pixels A and B choose a focal conic condition. 
[Drawing 4] The top view showing typically the electrode configuration of the liquid crystal 
display component which is the 1 st operation gestalt. 

fDrawing 5] The top view showing typically the modification of the electrode configuration of the 
liquid crystal display component which is the 1 st operation gestalt. 

[Drawing 6] The sectional view showing the liquid crystal display component which is the 2nd 
operation gestalt shows the case where Pixels A and B choose a focal conic condition. 
fDrawing 7] The top view showing typically the electrode configuration of the liquid crystal 
display component which is the 2nd operation gestalt. 

fDrawing 8] The sectional view showing the liquid crystal display component which is the 3rd 
operation gestalt shows the case where Pixels A and B choose a focal conic condition. 
fDrawing 9] The top view showing typically the electrode configuration of the liquid crystal 
display component which is the 3rd operation gestalt. 

fDrawing 10] The perspective view showing the example of an electrode configuration for 

passive-matrix actuation. 

[Description of Notations] 

1 , 2, 3 — Liquid crystal display component 

1 1 21 — Substrate 

12a, 12b — CtenidiumHike electrode 

1 5 — Guard electrodes 

22 — Counterelectrode 

E1 — Horizontal electric field 
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[0038]^ ft©R*M#tt* : rr**'f?ji' 

{C*fO-C¥?f«CttSJ:5tc«j</c©. SfiSl 2a. 12 
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b MM: V d «fc *) ffi < V p «±©HE&*£ C S «t 5 icm 

airrsi. S3 <b> icm-r^cc, &111 6«^';* 

ttfflKcft*. — 2 a&tf/XW 1 2 b £H«§ 
2 2 <b©HJK: V d «fc *) ffi< V p JULh©«E««r^ 0Z> «fc 

5 tcigia-r s i . msk i 6 »^ t;)m&mimtcim 

gjg&^lSjKlS]*. ^u-^ttJBKtt* (03 <B) © 
li%B#M) . 

[ 0 0 3 9 3 *m 1 H«S^JS(c*oT». R9BBXA. 
B£0>9tJMflUC4'9> KS{i©#- K«® 1 5#19:t*e, 10 

mtcmiR-rzm^ S3 (a) {CTjR-rj^fc. bdsra. 
&<D*ti?ti®mm i 2 a sc/m® i 2 b cc^-ft-efts 
&*@i4©itJi*EPflnu we i zmsLzaz. c 
otg^. mm a. BomR&tcm-ttcx- tmm i 5 a* 

y-7>K«:8<b<*ftT(,>*;toi>. ^gccKttAottSfi 

[0040] Jfc, — H&EDSA. B<DSI12a. 1 20 
2 b £?g@2 2 i©HCca«cSffitt©«EE*EWinL. Hi 
5RA. B£tC^U-^R1StCjIiRO/cf*L i®5BA©** 

12 a. 1 2 b(C£&3@t£©Sffi*En»l!0. ©SWE 
1 (S3 (B) #JBD „ C©i§^. BBS 

A. B©^l?S|5(C»me 12bi*- KS@ 1 5 £©13 

k«si?e r **3e£-rs**. coiiwEr 

fc?*-*;^-? * tmtc^b ©ft t,»^i> 

k©r& 0 . ^7niffl<li© 0 D B t4*i^fcT 4 c t tt& t,». 
CO 0 4 1 ] S3. H4"C«. KM1 5 30 
£. ^-F^flil 5£|9?Sr4ia^©m«Sl 2a. 12 
biCWPg^. #BD^rt(c*jWi«©l 2 a. 12bW 
©WR|£^L<0^LTC^*^ Cft«ffig{CK5£-r* 

[0042] (^2H«IJBSS. 06. S7#M) SS2U? 
m®r*-5?K B B B a^58^-2«. El 6. 0 7K7jVr<fc5 40 
(C. g^KKUiflriBIg 1 H«SJBS§il§l«©«ls£*Wl/, 
[^OtmtcioTSWSftSfc©-?**. gfc. iE*-5 
^^©Sfm^^friSfefeWT**^^*^? *fKH 

*igia)-r4^fc^isiis^ss£is]«r*s. &o-c\ 
^2H«s?KS8^t-06. H7cc*5^r. mizmfc 

[0043] *SS2 HfiSjf$flScc*j(.^T«. mrte//- Km 
SI 5#«BS;*ft. l^«©BW^^3c-r-2)/c»K:. B«g 



1#B82 00 3- 1 86 032 
8 

■siiSRA. B©^8utc». luomEEMroraiSftsms 
1 2 aai-e-ft-eftiBg^ft*. S7(c^-r<t^ 

ft. iBSBA. B©S*fii|{<:BfS-r4ia«£©WSi5K:fc 
Plffit4©«E3WEW)D $ ft &ft@«'iSg $ ft 4 . 

[o 044] xmzmmB&icb mx.u, s© 

•C. BS8A. BS(C7^-*;U=»-v^S§{C3§JRT4 
0 6(c^TJ:^k:. iBJgA. B©€-ft-?ft©Sg 
1 2 aRO'SSl 2 b{C-e-ft-eftg&*©14©SE£EP 

flnu. ^#gjs«:{4g-r£mffii 2acc»isj®tt© 
mmzmmis. «m#?E i£#s£<*tf*. corns, m 

[0 04 5 1 &*, asm ^-riiij^rafctews 

Sffil2a ©rapg*, SiBSrtCCtJWSSffi 12a. 1 
2bW©R8Ri£^b<®7nLTt»£,#. CftBffiSCCfS 

rfttcbTfe. ^mzmmmm-cit. mm^*->o>B 
[0046] (m3mfc&m> as. s9#js) »3Si 

Si<£WfC«frfB^l||J6»S§£iB)«©«lfiJc*Wl/ > 
PICfmiC^-srKf^Sft-S*)©^**. $/c t IE*£ 
^»ft©gt^^tt'&WTS*-<7^*v^ ^ ^fflES 

*fg»i-r<5^fcmiii»6^ffi£i§is-c&^. fito-C. 
^mzmmim^-r^B . i9(c4ji>t t si^ssb 

[0047] ^SSIJfi^SgtCte^rtt. HtfiB^/- 
@1 5*^BSSft. ^^©SW'&^RS^S/cAK:. 
TSiSStA. B£©^#SP«:{4g-r2.Sei 2a. 12 

btB5©mpis i ia^A. Brttce^-r-s-e-ft-eft 
©S€il2a. 1 2 btBS©raP!S2 <fc0 «>c;<ift5eu 
tc. 

[0048] *m3HJfiJfJS§fC*-,-C«. «*tf. S© 

r. hsa. Bftcc7*-*;u=i-f 

tfr^. S8JC^-r<fc^{C. EJ5SA. B©-eft^ft©S€§ 

i2a. 1 2 bcc-e-n-eftsnt-sgtt©^*^^. 

SimWE I*l6i3l*€). C©«^. BSSA. B©«» 

wcmtiemm 12b. 12 a ©raps s 1 &m<,>tcto, 
wet uA^^ti-r. «n%iaflk©D a att^^br<sc& 

tt«Cl>. */c. 2|£^3||JS^S§-Ctt. 

[0049] j^te. i«ria» 1 . mz&zm39&a®Bnc 

*5(.»-C. iSSA. B©^8U-C^T4ia«a a a{4©^{t 

*irs±3 ft 2>wm\t. -gKDWimmgyj&zmTztiJ 1 ? 
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ttl^«©3I&r^®T©ISfcoi><Si©5fcf b#B5± 5 tl 
h. 

[0 05 0 ] (#*6v r y **i8«Wfi©«fiS«fi&0!l£Ig 
ifcfrfc. Si o#M) ccr, Kfi2SHJfi^fi§{c*Jc» 

@1£11. 2 ltCiSWP,*a£fS&l 2<a. 12b. 
2 2 ©HH&WfcH 1 OK^U 0H*TlMtoW6«C-Pl,» 

t o o 5 i ] s& 1 1 <cmitzm&&m 1 2 a« lasss* 10 

TJ^RES n. ffi-*tm 1 2 b « 1 IUSR©ffei2©;*: 1 3 &c 

Rssnr^s. a«2 ikki^'j*» hm@2 2«Bu 

[0 05 2] fc*s. HlOTii. j£g^@l 2a<tm-^ 

1 2 b t<omcimt& i 3 e>nr*j o . m# 

<WBI»*l*«*9«CL"Ct>*. «£^T. mmi 2 a. 1 

2b«±T*ffijtc^TTn/c(4gtc*€)*i. mmmi 3 

ts'ttfct/XX.ftlr*. 

[0 053] 'JH29 h^S2 2W3>^^ r?-f>2 

5.26 «r^ur^am^/ m^fga&giiis 2 7 

5S2 7«:«^S^1 2 a feSiRStir^S. ft 
#Wffil 2 btt?*-*fi*NBI&BK2 9JC««3*rCC» 

[0054] fKt*frfc«:«*ii«rti#^»fi- 
Ktt. iE©^®^^*^? 9il/*v^9^« 

St*, ji2Sffil 2a4!lt» 30 

s 2 2 i ©pate v h «* 0 <a < v f Jii±©neEg£ai c s 

*9 r$ft5. 

[005 5] iXfc« BH**»*a&WIHWc»LT. j£2 
1 2 a tm^m 1 2 b ±<DffllCV h «fc D[&< V f 

6iJbc!>ttEEfte£c3'i**. enccr. fflES©^y*7;u 

[0056] —ISs fl©8IWWi*tt**^"** 4** 
1 2aiy-fe9 H^S2 2 £©fffl«:V d «fc 9 fi< Vptl 

S&c y * 9 FT*. -£©». m&m& 1 2 a ifi-^SS 

1 2 b&OHKVd £9B< VpJ»(±®SBE£&£C3 
■If. 1 2 a tc*a^> "C 1 9 -f >r-OBffS<Dil^<D 

«fi%7*-*^=»i-»i'tttBMCHS9 h t/T(r»< Cite 50 
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[0057] CCT, IS 1 SU»U®{C*»t»-C«. &j£2 

tt&htc&fennRmic*-- km 1 5 ifimibti*. . & 

fc, ^2HiUBSS{c*j<,>T«. &j£gSflB±«:&.fcIIi£ 

©rshrwc&sss 1 2 a#iaj*£5 «fc stciessft 

MAIB*©IJ^««KfcW**«lfflHS#. BHRrtKfcW 
2 a^if^Il 2 b4<DIBBW:9^*< 

[ 0 0 5 8 ] ftte, *$fiv r y £ ^HKjCDtg-^. IgffljW 
Jt&'&'s'COttOflHg (ft A) «c»l,Tt>re«ilslK*»6 

ms$ turns. (*n^ r-*mBE) tfEnansn*. l 

[0059] iCir, 010 {C7i*t>;fc«@t8J50iJ-C 

US 1 2 a %®^<7? 1 v A >-roJg&2|E**l>tt&«5 
-f>*|l]^«:y-fe9 b LXifi^ViJJl^mtfJtti 

g/c. y*» hS"tt*ciaQt<«H*c:iK^y 
[00B0] <s^#-^©^s§«) ?ss©^ y # ju«wr 

4^3-e-5 3g«lfiS©S®*mL/^:*J. *§ZW<iC&Z> 

S4>©t?«Aj:C>. m«. 03-5(C7T-rS«l 1*2 
tttWlS«"C«»"feJU&U €11 2 a. I2b«:j;5 

[006 1 ] $/c, B2CC^l//c I PS^SK*-Jt 
fi. S*? 1 1 _ttc©#fi® 12a. 12b *0fi£L/. S 
tR2 KCttSffi^JgfiSLttl^fiSi^afflSil*. WBW 

En»nKjK:«i^?:aar-2>/c*©®®»JS®2 i «c»w 

[0 0 6 2] (ffe©^«fij^fi§) ?5C*J. *«BJ(c#4«A 

[0 06 3 ] W«C. ^Tj^Si l/TIJ. BJISSHfiS^fiS 
■C7^L//c^7nJft-?-©l@T*8fiSL//cfe©. R. G. B© 

. &4l>«ff&©i£g©j8!KJ5tf£*f5g| 

4. liH»[5]58©rtaM8J?S. *©ffl^«iffiBT 

[0064]Jfc. OTeXtSBMrctstJttt-? h U »XB 

f-'stflfr (F0^.«. TFT: Thin Film Transistor 
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TF D : Thin Film Diode) %M~f %~Y 9 *r ■< ~? 

mi] tinkommmzmt&w®. 
[02] i psttK£*mik<Dm'tim*:7fi?twi 
0. 

[s 3 1 si i ussbsst* zmgkm7n%*znk?mmm 

MIRLtcm^ (B) kZM&A&y *—*J)l'Zi~v 2>tt. 10 S&0. 
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[07] ^2HJ6BSSr*^jgS^^om«B«l/iJc* 

msca<j{c^-r¥E0. 

[08] f&3iimter**raiis^*£mTBTffi0 

[09] ^SH^SS-C^Sffi^amJR^OSe^* 
gS5£W«:^f¥ffi0. 

[010] j*l*sv h <j z*mbm<»mmim*ni?® 



[0 4 ] m i mtmm-c$> s?ks^5r^<7>«@«i«% 
[0 5 ] m i HJS^ssr*5ffisa^sR^©s«i«fiSo 
[06] ^2H^si-c*5?ss^^^-r»i®0 
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